Theoretical research on electronic properties in mesoscopic condensed matter systems has focused primarily on the electron charge freedom degrees, while its corresponding spin Keldysh also a simple one-band tight-binding Hamiltonian is adopted in the theoretical framework. We have compared our results of the spin-tunneling with previous ones reported in literature.
Introduction
The effect of symmetry on the energy band structure of crystals with zinc blende structure can be readily derived using different methods of the solid state physics and of quantum mechanics. Recent extensive studies of the semiconductors properties of (Ga,Al)As, which has the zinc blende structure and preliminary cyclotron resonance investigations, have indicated a need for a more thorough understanding of the possible energy band structure of a zinc blende type crystal. However, the physics of spin-dependent tunneling phenomena has attracted a rapidly growing interest due to its potential application in spintronics [1] , that permit the study and design of spin manipulated devices used as information processors, quantum computing elements, spin polarized diodes, spin-valve read heads and electro-optical modulators to name just a few. Glazov, et al [2] , present a theory of spin dependent tunneling through a symmetrical double-barrier heterostructure (DBH) based on zinc blende lattice semiconductor compounds. The Dresselhaus spin-orbit interaction couples spin states and space motion of conduction electrons that leads to spin splitting of the resonant level depending on the in-plane electron wave vector. Recently, Rui Wang, et al [3] , studied quantum transport through a quantum dot array coupled with two semiinfinite leads using the tight-binding Hamiltonian which is spin-dependent due to external magnetic field. They have calculated both reflection and transmission probabilities using the transfer matrix method which depends on the spin-polarization. On the other hand other authors have proposed that the asymmetric nonmagnetic semiconductor barrier itself could serve as a spin filter. It was demonstrated that the spin-dependent electron reflection in equivalent interfaces resulted in the dependence of the tunneling transmission probability on the orientation of electron spin. This effect is caused by interface-induced Rashba spin orbit coupling and can be substantial for resonant tunneling through asymmetric doublebarrier heterostructures.
In this work we have calculated the resonant tunneling characteristics curves in doublebarrier heterostructures of GaAs-Ga 1-x Al x As under external stress and considering two charges with half spin. The resonant tunneling study has been carried out by means of the diagrammatic technique for no equilibrium processes following the model proposed by Keldysh [4] also a simple one-band tight-binding Hamiltonian is adopted in the theoretical framework. We have compared our results of the tunneling-via-spin with previous ones reported in literature [2] .
Theoretical Model
Consider a simple one-band tight-binding model for the spin dependent resonant tunneling (neglecting of spin-orbit interaction) and under external stress through a DBH of GaAsGa 1-x Al x As. The Hamiltonian of the system has the form , (2) where e the electron charge, * m is the electronic effective mass, σ represents the Pauli matrices and B is the magnetic field applied parallel to the current direction.
In order to treat the Green functions (GF) in this nonequilibrium situation we make use of the Keldysh scheme, the full system is decoupled into two equilibrium ones [right ( R ) and left (L)] and associated GF are obtained. Renormalized dressed GF for the nonequilibrium case can be derived, via Dyson equation, by linking the two subsystems with an perturbed
Hamiltonian. The average current, at K T 0 = , induced in the system is given by [5, 6] , )] ( ) ( [ 2 10 01
which can be written in terms of the density of states of the two subsystems in equilibrium, 
Conclusion
In summary, we have studied spin-up and spin-down of resonant tunneling in DBH in the presence external stress via the I-V characteristics of the system. We have followed a theoretical description based on Keldysh's nonequilibrium Green function, which is adequate to describe transport properties. The current under the presence of stress and the spin has effects on the resonant tunneling peaks, that show a shifts to higher and lower voltages. The transmission probability for electrons tunneling through this kind of system is obtained, which can be used to discuss the spin-dependent transport of electron in double barrier heterostructure. Our results are in good agreement with other theoretical results. 
